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Ligation of B7 with CD2 8/CTLA-4 on T cells results in CD40 ligand 
expression, interleukin-4 secretion and efficient help for antibody 
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De Boer M. ; Kasran A.; Kwekkeboom J.; Walter H.; Vandenberghe P.; 
Ceuppens J.L. 
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LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

It has been extensively shown that when T cells are co-stimulated with 
B7-CD28 interaction, a strong proliferative as well as cytolytic T cell 
response can be induced. In contrast, there exists only indirect evidence 
that the B7-CD28 interaction is of importance for the induction of T cell 
helper functions in B cell responses. Here we have used mouse fibroblasts 
transfected with the human Fcgamma receptor type II and human B7 to address 
this issue. We found that T cells, when activated through the T cell 
receptor (TcR) / CD3 complex with monoclonal antibodies and co-stimulated by 
B7-CD28 interaction, can provide efficient help for the induction of both 



IgM and IgG production by resting B cells. This helper activity is, at 
least in part, mediated by the interaction between the CD40 ligand on the T 
cells and CD4 0 on the. B cells. We also demonstrate that more than one 
signal to the T cell is required for the induction of the CD40 ligand, one 
being delivered through the TcR/CD3 complex and the second by ligation of 
CD28 with the B7 molecule. In addition to the induction of cognate T helper 
function, we provide evidence that co-stimulation of T cells with B7-CD28 
interaction can result in the secretion of both Thl- and Th2-type 
lymphokines . 
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Activated T cells induce expression of B7/BB1 on normal or leukemic B 
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Cognate interactions between antigen-presenting B and T cells play 
crucial roles in immunologic responses. T cells that have been activated 
via the crosslinking of CD3 are able to induce B cell proliferation and 
immunoglobulin secretion in a major histocompatibility complex-unrestricted 
and contact-dependent manner. We find that such activated human CD4sup + T 
cells, but not control Ig-treated T cells, may induce normal or leukemic B 
cells to express B7/BB1 and significantly higher levels of CD54 
intercellular adhesion molecule 1 via a process that also requires direct 
cell-cell contact. To discern what cell surface molecule (s) may be 
responsible for signalling B cells to express B7/BB1, we added various 
monoclonal antibodies (mAbs) specific for T or B cell accessory molecules 
or control mAbs to cocultures of alpha-CD3 -activated T cells and resting B 
cells. We find that only alpha- ***CD40*** mAbs can significantly inhibit 
the increased expression of B7/BB1, suggesting that the ligand for 
CD40 expressed on activated T cells may be an important inducer of 
B7/BB1 expression. Subsequent experiments in fact demonstrate that alpha - 
CD4 0 mAbs, but not control mAbs, induce changes in B cell phenotype 
similar to those induced by activated T cells when the mAbs are presented 
on FcgammaRII (CDw32 ) -expressing L cells. These phenotypic changes have 
significant effects on B cell function. Whereas chronic lymphocytic 
leukemia (CLL) B cells normally are very poor stimulators in allogeneic 
mixed lymphocyte reactions (MLRs) , CLL-B cells preactivated via CD40 
crosslinking are significantly better presenters of alloantigen, affecting 
up to 30-fold- greater stimulation of T cell proliferation than that 
induced by control treated or nontreated CLL-B cells. Similarly, the MLR of 
T cells stimulated by allogeneic nonleukemic B cells can be enhanced 
significantly if the stimulator B cells are preactivated via CD40 
crosslinking. The enhanced MLR generated by such preactivated B cells may 
be inhibited by blocking B7/BB1- CD28 . interaction with ***CTLA4Ig*** . These 
studies demonstrate a novel, CD4 0- dependent pathway for inducing B 
cell expression of B7/BB1 and enhancing B cell antigen-presenting cell 
activity that can be initiated via cell-cell contact with 
alpha-CD3 -stimulated CD4sup + T cells. 
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The tissue distribution of the B7-2 costimulator in mice: Abundant 
expression on dendritic cells in situ and during maturation in vitro 
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B7-2 is a recently discovered, second ligand for the CTLA-4 
/CD2 8, T cell signaling system. Using the GL-1 rat monoclonal antibody 

(mAb) , we monitored expression of B7-2 on mouse leukocytes with an emphasis 
on dendritic cells. By cytof luorography , little or no B7-2 was detected on 
most cell types isolated from spleen, thymus, peritoneal cavity, skin, 
marrow, and blood. However, expression of B7-2 could be upregulated in 
culture. In the case of epidermal and spleen dendritic cells, which become 
highly immunostimulatory for T cells during a short period of culture, the 
upregulation of B7-2 was dramatic and did not require added stimuli. 
Lipopolysaccharide did not upregulate B7-2 levels on dendritic cells, in 
contrast to macrophages and B cells. By indirect immuno labeling, the level 
of staining with GL-1 mAb exceeded that seen with rat mAbs to several other 
surface molecules including intercellular adhesion molecule 1, B7-1, CD44, 
and CD45, as well as new hamster mAbs to ***CD40*** , CD48, and B7-1/CD80. 
Of these accessory molecules, B7- 2 was a major species that increased in 
culture, implying a key role for B7- 2 in the functional maturation of 
dendritic cells. B7-2 was the main (>90%) ***CTLA*** - ***4*** ligand on 
mouse dendritic cells. When we applied GL-1 to tissue sections of a dozen 
different organs, clear-cut staining with B7-2 antigen was found in many. 
B7-2 staining was noted on liver Kupffer cells, interstitial cells of heart 
and lung, and profiles in the submucosa of the esophagus. B7-2 staining was 
minimal in the kidney and in the nonlymphoid regions of the gut, and was 
not observed at all in the brain. In the tongue, only rare dendritic cells 
in the oral epithelium were B7-2sup + , but reactive cells were scattered 
about the interstitial spaces of the muscle. In all lymphoid tissues, Gl-1 
strongly stained certain distinct regions that are occupied by dendritic 
cells and by macrophages. For dendritic cells, these include the thymic 
medulla, splenic periarterial sheaths, and lymph node deep cortex; for 
macrophages, the B7-2-rich regions included the splenic marginal zone and 
lymph node subcapsular cortex. Splenic B7-2sup + cells were accessible to 
labeling with GL-1 mAb given intravenously. Dendritic cell stimulation of T 
cells (DNA synthesis) during the mixed leukocyte reaction was significantly 

(35-65%) blocked by GL-1. The block could be enhanced by adding 1G10 anti- 
B7-1 or by using ***CTLA*** - ***4*** Ig, a ligand for both B7-1 and B7-2. We 
conclude that B7-2, like other accessory molecules, is expressed by many 
types of antigen- presenting cells. However, the regulation and extent of 
B7-2 expression seems to differ among cell types. Dendritic cells express 
very high levels, in several sites in vivo and after maturation into strong 
accessory cells in culture. 
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The B7 and CD28 receptor families 
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Current evidence suggests that T-cell receptor (TCR) recognition of 
antigen bound to the major histocompatibility complex (Ag-MHC) is 
insufficient to lead to T-cell proliferation or effector function. For a 
helper T cell to produce sufficient interleukin 2 (IL-2) to allow 
autocrine-driven clonal expansion, there is a requirement for so-called 
1 co- stimulatory ' or 'accessory' signals in addition to TCR ligation by 
Ag-MHC. The interaction of the CD28 receptor on T cells with B7 on 
antigen-presenting cells (APCs) supplies one such co-stimulatory signal. 
However, the recent discovery that CD2 8 and B7 are each members of larger 
gene families suggests that the regulation of co- stimulation is more 
complex than previously imagined. Here, Carl June and colleagues highlight 
recent advances in the understanding of the CD28 and B7 receptor families. 



28/7/3 (Item 3 from file: 73) 

DIALOG (R) File 73 : EMBASE 
(c) 2007 Elsevier B.V. All rts. reserv. 

05670734 EMBASE No : 1994087113 

Helper effector function of human T cells stimulated by anti-CD3 mAb can 

be enhanced by co-stimulatory signals and is partially dependent on 

CD40-CD40 ligand interaction 
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In this study we have investigated whether ant i-CD3 -induced human T cell 
help for immunoglobulin production could be enhanced by co-stimulation of 
the T cells via other T cell surface molecules, and the contribution of 
CD4 0-CD4 0 ligand interaction to the execution of T helper 
effector function induced by these different stimulatory signals. In a 
system in which irradiated tonsillar T cells were stimulated with 
immobilized anti-CD3 monoclonal antibody (mAb) , it was found that ligation 
of CD 2 with a mitogenic pair of mAb considerably enhanced ant i -CD3 -induced 
T cell help for immunoglobulin production. Likewise, ligation of CD28 with 
mAb enhanced T helper activity, although to a lesser extent. Upon addition 
of anti-CD2 8 and anti-CD2 mAb together, an even higher immunoglobulin 
production was observed. This combination resulted in a four- to fivefold 
increase in immunoglobulin production as compared to cultures in which T 
cells were stimulated with anti-CD3 mAb alone. The effect of ligation with 
B7, the natural ligand of CD28, was studied in a system which utilizes the 
presentation of anti-CD3 mAb on human FcgammaRI I -expressing mouse 
fibroblasts which were co-transf ected with human B7 . It appeared that B7 
could stimulate help for immunoglobulin production much more efficiently 
than ligation of CD28 with mAb did. Physical separation of B cells from T 
cells led to complete abrogation of immunoglobulin production. Blocking of 
CD40 with specific mAb, which have no intrinsic B cell stimulatory 



properties, or the CD40 ligand with a soluble CD40-human IgM 
fusion protein, resulted in dose-dependent, but only partial, inhibition of 
T cell-dependent immunoglobulin production with all modes of T cell 
activation tested. A clear correlation was found between the induction of 
CD40 ligand expression on the T cells by the different modes of . 
co-stimulation and subsequent immunoglobulin production by the B cells. It 
is concluded that ligation of CD2 8 and/or CTLA-4, and of CD2 
can generate co- stimulatory signals for T cell help for immunoglobulin 
production, which was found to be only partially dependent on the 
***CD40*** - ***CD40*** ligand interaction. 



28/7/4 (Item 4 from file: 73) 

DIALOG (R) File 73 : EMBASE 
(c) 2007 Elsevier B.V. All rts. reserv. 

05641415 EMBASE No: 1994047566 

Signals and signs for lymphocyte responses 
Janeway Jr. C.A.; Bottomly K. 

Section of Immunobiology , Howard Hughes Medical Institute, Yale 
University School of Medicine, New Haven, CT 06510 United States 
Cell ( CELL ) (United States) 1994, 76/2 (275-285) 
CODEN: CELLB ISSN: 0092-8674 
DOCUMENT TYPE: Journal; Review 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

The adaptive immune response protects us from infection in a world of 
pathogens that is forever evolving new variants. As the system is built on 
the generation of an open repertoire of receptors, the recognition of self 
is unavoidable, and is guarded against by deletion during lymphocyte 
development of those cells that are specific for ubiquitous self antigens, 
and the silencing of those that are specific for self antigens only 
encountered after cells achieve functional maturity in the periphery. This 
silencing occurs when lymphocytes recognize antigens in the absence of 
suitable costimulatory molecules. By contrast, when the same cell 
encounters the same ligand on a cell that expresses costimulatory 
molecules, it will proliferate and differentiate into an effector cell. 
These effector cells mediate protective immunity when the antigen is 
carried by a pathogen, but they can mount autoimmune responses if the 
antigen is derived from self. The major costimulatory molecules for CD 4 T 
cells appear to be B7 and B7.2 that bind to the CD2 8 and ***CTLA*** - ***4*** 
receptors on the T cell. The signals from the TCR appear to be integrated 
with those from the costimulator receptor, and the T cell response depends 
on the precise nature of these signals, further conditioned by cytokines 
present in the environment of the responding cell. B cells can be viewed in 
a similar way, with the costimulatory molecule CD40 ligand and 
cytokines coming mainly from CD 4 helper T cells determining the fate of the 
responding B cell. The TCR is not simply an on and off switch, since the 
precise way in which the TCR is ligated determines the differentiation of 
the T cell and can alter the effector responses of established T cell 
lines. Thus, the response capabilities of T cells are more flexible than 
originally believed, and much of this flexibility comes from the interplay 
of TCR signals and signs from the environment. If the biochemical nature of 
these differential signaling pathways were known, it might be possible to 
develop simple pharmacological agents capable of diverting T cell responses 
from harmful to innocuous by getting the T cell to reinterpret the signals 
it is receiving via its receptors. This approach to immunomodulation could 
be generic, using the antigens already perturbing the system to select the 
T cells one wishes to affect with the drug. Understanding the biochemical 
signaling pathways leading from receptor and costimulator to response may 
allow such agents to be identified by intention. 
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Induction of B cell cost imulatory function by recombinant murine 
CD4 0 ligand 

Kennedy M.K.; Mohler K.M.; Shanebeck K.D.; Baum P.R.; Picha K.S.; 
Otten-Evans C.A.; Janeway Jr. C.A.; Grabstein K.H. 

Department of Immunobiology , Immunex Research and Dev Corporation, 51 
University Street , Seattle , WA 98101 United States 

European Journal of Immunology ( EUR . J. IMMUNOL. ) (Germany) 1994, 24/1 
(116-123) 

CODEN: EJIMA ISSN: 0014-2980 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

T cell -dependent regulation of B cell growth and differentiation involves 
an interaction between CD40, a B cell surface molecule, and the , 

***CD40*** ligand (CD40L) which is expressed on activated CD4sup + T cells. 
In the current study, we show that recombinant membrane -bound murine CD4 0L 
induces B cells to express costimulatory function for the proliferation of 
CD4sup + T cells. CD40L- or lipopolysaccharide (LPS) -activated, but not 
control-cultured B cells were strong costimulators of anti-CD3 or 
alloantigen-dependent T cell responses. The molecular interactions 
responsible for the increased costimulatory functions were examined by 
analyzing the activated B cells for changes in the expression of two 
costimulatory molecules, B7 and heat -stable antigen (HSA) , as well as by 
the use of antagonists of B7 and HSA ( ***CTLA4*** . Fc and 20C9, 
respectively) . The expression of both B7 and HSA was enhanced on B cells 
activated with LPS. As observed in previous studies, the costimulatory 
activity of the LPS-activated B cells was dependent on both B7 and HSA and 
was completely inhibited in the presence of a combination of ***CTLA4*** . Fc 
and 20C9. In contrast, activation of B cells with CD40L induced the 
expression of B7 but did not enhance the expression of HSA. In addition the 
costimulatory activity of the CD40L-activated B cells was partially, but 
not completely, inhibited by the combination of ***CTLA4*** . Fc and 20C9. 
These results demonstrate that CD4 0L regulates costimulatory function of B 
cells in part by inducing the expression of B7 and suggest that 
CD40L-activated B cells express an additional costimulatory activity that 
is not associated with LPS-activated B cells. 
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Functional interactions between B and T lymphocytes are known to depend 
on the expression of co- stimulatory molecules B7.1/CD80, B7.2/CD86 and 



their counter-receptors CD28 and CTLA4 , as well as CD40 and its 
ligand CD40L. To study the role of these molecules in situ, an 
immunohistochemical analysis was carried out on normal human lymphoid 
tissue. In the germinal centers (GC) , B7 . 1 and B7 . 2 were differentially 
expressed. In the dark zone, centroblasts were predominantly B7.1sup + , 
while centrocytes in the light zone were B7.2sup + , resulting in reversed 
gradients of both markers in GC. Follicle mantle cells were negative for 
B7 . 1 and B7.2. Macrophages and interdigitating dendritic cells (IDC) in T 
cell zones both expressed B7 . 1 and B7.2. Moreover, clusters of B7.2sup + T 
cells were demonstrated in interf ollicular areas. Intraf ollicular CD4sup + 
T cells in GC, predominantly in the apical light zone, expressed CD28 and 

***CTLA4*** , as did the majority of interf ollicular T cells. ***CTLA4*** 
showed a striking excentric cytoplasmic staining, which was also seen on T 
cells activated in vitro. ***CD40*** was expressed on all B cells and more 
strongly on macrophages and IDC. Moreover, small clusters of T cells in a 
rim outside the GC showed ***CD40*** expression. CD40L was expressed both 
on intraf ollicular CD4sup + T cells as well as on T cells in T cell zones. 
The differential distribution of co-stimulatory molecules in different 
compartments of normal human lymphoid, tissue in situ indicates that these 
interactions play a distinctive role in different stages of B cell 
differentiation and in the immune response. 
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Dominant second signals for T cell activation can be generated through 
interactions between CD28 and CTLA-4 on T cells with their 

co-stimulatory ligands B7-1 and B7-2 on APC. Nevertheless, some B7 -negative 
cell lines appear capable of providing second signals to T cells, 
illustrating that B7 - independent co-stimulatory pathways may exist. One 
such cell line, the peptide- transporter defective T lymphoma RMA-S, was 
investigated in the present study, to determine the origin of the 
co-stimulatory effects it provides. RMA-S can support clonal expansion of 
purified CD 4 or CD 8 T cells from unprimed mice activated with concanavalin 
A (ConA) or immobilized anti-CD3. Nevertheless, RMA-S does not express B7-1 
or B7-2, nor does it express other known co-stimulatory molecules, i.e. 

***CD40*** , gp39, CD70 and HSA. Also, co-stimulation provided by RMA-S 
could not be blocked by antibodies or fusion proteins specific for these 
co-stimulatory molecules, excluding their participation. However, RMA-S' 
co-stimulatory activity is dependent on adhesive interactions. RMA-S is 
incapable of IL-2 production in the presence of ConA or anti-CD3, but T 
cells co-stimulated by RMA-S produce IL-2 and IFN-gamma upon anti-CD3- or 
ConA-induced activation. Furthermore, co-stimulation of antigen-specific T 
cell proliferation of both class I- and class II -restricted T cell clones 
can be provided by RMA-S, and RMA-S can preclude induction of anergy by 

I- ethyl-3- (3-dimethyl amino propyl ) carboiimide- fixed APC in a class 

II- restricted T cell clone. The results suggest that potent co- stimulatory 
pathways can be induced by cellular interactions between a T lymphoma, 
RMA-S and T cells, not involving gp39, CD40, CD70, HSA, B7-1 (CD80) 

or B7-2 (CD86) . Characterization of the molecules involved is in progress. 
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We have reported that class I- (and lymphocyte function-associated 
antigen-1 (LFA-1-)) specific monoclonal antibodies (mAb) inhibit 
anti-CD3 -mediated activation of naive T cells. The present study 
investigated the mechanism of this inhibition. CD28 -specif ic mAb augmented 
stimulation induced by soluble CD3 mAb, but this costimulation was also 
inhibited by anti-class I or anti-LFA-1 mAb. However, stimulation of T 
cells was not inhibited when activated B cells were present. Neither B7-1- 
nor B7-2-specif ic blocking mAb or soluble CTLA-4, CD40 or 

gp3 9 restored the inhibition. Thus, other molecules expressed on activated 
B cells are implicated far T-cell activation, which could compensate 
blockade of class I or LFA-1 molecules. Inhibition induced by class 
I-specific mAb could potentially be mediated through extracellular, 
transmembrane or cytoplasmic domains of the target molecules . These 
possibilities were evaluated by the use of mice transgenic for the Qa-2 
molecule, selected for expression of Qa-2 at levels equivalent to classical 
class I molecules. Qa-2 is inserted in the membrane through 
phosphatidylinositol linkages. Antibodies directed to Qa-2 inhibited 
CD3-induced stimulation, demonstrating that cytoplasmic and transmembrane 
protein sequences of class I molecules are not necessary for the inhibitory 
effect. Inhibition thus presumably depends on extracellular domains. 
Finally, T cells from betainf 2- microglobulin knock-out mice responded to 
CD3-specific mAb as well as their class I-positive littermates. 
Nevertheless, stimulation of T cells from these mice with mitogenic 
ant i -Thy-1 mAb was markedly reduced. Signalling by Thy-1 and the CD 3 
complex may normally occur through pathways in which class I molecules are 
implicated . 
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The CD80 antigen (B7) is expressed on activated B lymphocytes. It is 
thought to be important in eliciting a T cell response via its ligands CD28 
and CTLA-4 when antigen is presented in the presence of the 



MHC-1 peptide. Low-grade B cell lymphomas analysed by flow cytometry 
express CD80 very poorly. However, when grown in vitro using the IL-4/anti- 
CD40 stromal cell culture system, following depletion of T and 
IgD-bearing cells, a monoclonal B cell expansion occurs. Cells harvested at 
days 10-13 express the antigen strongly, regardless of the histological 
subtype of lymphoma. Further investigation of CD80-mediated immune 
functions may be possible using this system as a basis for testing 
immunotherapy . 
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Engagement of the TCR/CD3 complex together with ligation of CD2 8 by its 
counterstructures B7-1 (CD80) and B7-2 (CD86) on APC are required for 
mitogenic T cell activation. After activation, T cells not only express 
B7-1 and B7-2 molecules, but a second receptor for the B7 ligands, 

***CTLA*** - ***4*** f can be found on their surfaces. We here show that B 
cells can be induced to express ***ctla*** - ***4*** on the plasma membrane. 
Similar to what has been reported for T cells, CTLA-4 

expression on B cells was transient. Purified B cells did not express 

CTLA-4 when mitogenically activated with alphalgM and 

CD40 Ab, but did express the molecule when cultured in the presence 

of membranes from activated T cells, which suggests that induction of 

CTLA-4 expression on B cells was dependent on direct cell -cell 

contact of B lymphocytes and activated T cells. ***CTLA*** - ***4*** 

molecules isolated from either T or B cells were biochemically 

indistinguishable. Moreover, because the ability of chimeric B7-l/lg 

proteins to bind to activated B cells was correlated with CTLA- 

4 expression levels on these cells, we conclude that B cell -expressed 

***CTLA*** - ***4*** has ligand binding capacity. These data suggest that 
costimulatory receptors and their specific ligands not only play a role in 
T cell stimulation, but contribute in a direct fashion to the regulation of 
B cell responses. 
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Costimulatory interactions between T and B lymphocytes are crucial for T 
cell activation and B cell proliferation and differentiation. We have 
compared the roles of CD4 0L and B7-2 in the initiation and maturation of 
humoral immunity by administering anti-CD40 ligand (L) or anti-B7-2 
Ab during the early (days - 1 to 3) or late (days 6-10) phases of primary 
responses to thymus -dependent (Td) and -independent . (Ti) Ags . Germinal 
center (GC) formation in response to a Td Ag was inhibited completely by 
the early administration of anti-CD40L or anti-B7-2 Absolute Later in the 
response, established GCs remained sensitive to anti-CD40L but were 
resistant to treatment with anti-B7-2. However, Ig hypermutation was 
reduced dramatically in GCs of anti -B7 -2 -treated mice and humoral memory 
was impaired. Early administration of anti-CD40L reduced serum Ab levels to 
-10% of controls, whereas early treatment with anti-B7-2 reduced Ab 
production by only 50%. Later treatments with either Ab had no effect on Ab 
production. Response to a type II Ti Ag was more resistant than Td 
responses to interruption of costimulatory interactions. Our findings 
suggest that the costimulatory roles of CD40:CD40L and B7-2:CD28/ 
CTLA-4 differ in the GC; administration of anti- CD40L 

abrogates an established GC reaction, whereas Ab to B7-2 suppresses Ig 
hypermutation and entry into the B cell memory compartment. Once B cells 
have entered the differentiation pathway to Ab production, neither CD4 0L 
nor B7-2 is necessary for their continued differentiation and persistence. 
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In response to antigenic stimulation, B lymphocytes differentiate into 
antibody producing cells or into memory cells. The specific B cell receptor 
(BCR) is composed of membrane immunoglobulin (Ig) , acting as a ligand 
subunit, and of invariant heterodimer (alpha/beta) required for stable 
membrane BCR as well as for interaction with cytoplasmic signalling 
molecules, alpha and beta chains, linked to different proximal effector 
enzymes (Src-PTK, PTK 72 and PI3K) , deliver synergistic activation signals 
to the. B cells. Co-receptor molecules (CD19/CD21 complex and CD22 molecule) 
amplify the antigenic signal and may prevent low efficiency triggering 
through the BCR. Antigen- induced BCR stimulation results in the expression 
of new surface molecules, the production of cytokines and the capacity to 
present antigen fragments bound to the MHC class II. To progress in their 
differentiation process, additional signals must be provided to activated B 
cells through direct T-B interactions and by cytokines secreted by 
activated T cells. The former involves integrin and selectins but also more 
specific ligand sets such as CD40/CD40-L and B7/CD28/ 

***CTLA*** - ***4*** respectively. The ***CD40*** / ***CD40*** -L 
complex plays 

a key role in B cell switching and in the selection process leading to high 
affinity anti -body producing cells. In contrast, B7CD28/ ***CTLA*** - ***4 
interactions seem essential to fully achieve T cell activation and 
interleukin-dependent T cell expansion. An efficient humoral response also 
requires the secretion of Th-2 cytokines by activated CD 4 T cells. These 
cytokines act at different levels of the B cell maturation in sustaining 



early B cell activation (IL4, IL13) , isotype switching (IL4, IL5, IL13) or 
plasma cell differentiation (IL6, IL10) . In this issue, we focus our 
attention on some crucial events of the B cell differentiation: (1) BCR 
signalling, (2) critical pairs of molecules involved on B-T interactions 
and (3) cytokines produced in the vicinity of B cells. 
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The neurological diseases with definite or putative immune pathogenesis 
include myasthenia gravis; Lambert -Eaton myasthenic syndrome; IgM 
monoclonal anti-myelin-associated glycoprotein-associated demyelinating 
polyneuropathy; Guillain-Barre syndrome; chronic inflammatory demyelinating 
polyneuropathy; multifocal motor neuropathy with or without GMinf 1 
antibodies ; multiple sclerosis; inflammatory myopathies; stiff-man 
syndrome; autoimmune neuromyotonia ; paraneoplastic neuronopathies and 
cerebellar .degeneration; and neurological diseases associated with systemic 
autoimmune conditions, vasculitis, or viral infections. The events that 
lead to these autoimmune diseases are not clear but the following 
sequential steps are critical: (a) the breaking of tolerance, a process in 
which cytokines, molecular mimicry, or superantigens may play a role in 
rendering previously anergic T cells to recognize neural autoantigens ; (b) 
antigen recognition by the T-cell receptor complex and processing of the 
antigen via the major histocompatibility complex class I or II; (c) 
costimulatory factors especially B7 and B7- binding proteins (CD28, 
CTLA-4) and intercellular adhesion molecule (ICAM) -1 and its 
leukocyte function-associated (LFA) -1 ligand; (d) traffic of the activated 
T cells across the blood-brain or blood-nerve barrier via a series of 
adhesion molecules that include selectins, leukocyte integrins (LFA- 1 , 
Mac-1, very late activating antigen (VLA)-4) and their counterreceptors 
(ICAM-1, vascular cell adhesion molecule (VCAM) ) on the endothelial cells; 
and (e) tissue injury when the activated T cells, macrophages, or specific 
autoantibodies find their antigenic targets on glial cells, myelin, axon, 
calcium channels, or muscle. In designing specific immunotherapy, the main 
players involved in every step of the immune response need to be 
considered. Targets for specific therapy in neurological diseases include 
agents that (a) interfere or compete with antigen recognition or 
stimulation, (b) inhibit costimulatory signals or cytokines, (c) inhibit 
the traffic of the activated cells to tissues, and (d) intervene at the 
antigen recognition sites in the targeted organ. The various 
immunomodulating procedures and immunosuppressive drugs currently used for 
nonselective neuroimmunotherapy are discussed in the context of their 
interference with the above -described immune mediators. 
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Interactions between T and B cells are dynamic and regulated by 
interacting receptor: co-receptors. Interactions between ***CD40*** and its 
ligand, gp39, and the CD28/CTLA-4 and B7 family members play a 
decisive role in regulating tile progression of cognate interactions. The 
interdependence of gp39-CD30 and CD2 8/ CTLA-B7 expression and function was 
studied in vitro during all antigen-induced immune response using T cells 
from mice expressing a transgenic T cell receptor (TCR) . gp3 9 was induced 
on pigeon cytochrome c (PCC) -transgenic T cells in the presence of antigen 
and antigen-presenting cells, The antigen-induced expression of gp3 9 on 
transgenic T cells was inhibited by antibodies to class II major 
histocompatibility complex, CD4 and LFA-1, but not by CTLA-4 
Ig, anti-B7-l or anti-B7-2. These data established that The antigen- induced 
expression of gp39 was not dependent on co-stimulation via CD28/CTLA- 

***4*** m The addition of PCC also resulted in the modest expression of B7-1 
and a more robust expression of B7-2 on the cognate B cells. The addition 
of anti-gp39 blocked the up-regulated expression of B7-1 and partially 
blocked the up-regulated expression of B7-2. The addition of anti-gp39 and 
anti-interleukin-4 inhibited antigen- induced expression of B7-2 on B cells 
to near background levels. Studies on the up-regulation of B7-1 and B7-2 on 
resting B cells showed that soluble gp39 up-regulated B7-1 and B7-2 
expression on B cells, In addition, interleukin-4 , and interf eron-gamma 
up-regulated B7-2 expression on B cells. Taken together, these data 
demonstrate that the antigen- induced expression of gp3 9 is dependent on 
TCR-derived signals, yet independent of CD28/CTLA-4 

co-stimularory signals. Cognate interactions also resulted in the modest 

enhancement: of B7-1 expression and a more profound expression of B7-2 

which were completely or partially dependent on gp39-CD40 

interactions. 
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ABSTRACT: Recent data implicates a role for the CD40-CD40 



ligand (CD40L) pathway in ***graft*** rejection. One potential mechanism 
is direct costimulation of T cells through CD4 0L . Alternatively, the 
ability of CD40 stimulation to induce CD80 (B7-1) and CD86 (B7-2) 
expression on antigen-presenting cells (APCs) has led to the hypothesis 
that the role of CD40-CD40L interactions in transplant 

rejection might be indirect, i.e., to promote the costimulatory capacity 
of APCs. Here, we have used a murine vascularized cardiac allograft model 
to test this hypothesis. Treatment of the recipients with donor 
splenocytes and a single dose of anti-CD40L mAb induces long-term 

***graft*** survival ( gt 100 days) in all animals. This is associated 
with marked inhibition of intragraft Thl cytokine (interferon gamma and 
interleukin (IL) 2) and IL-12 expression with reciprocal up-regulation of 
Th2 cytokines (IL-4 and IL-10) . In untreated allograft recipients, CD86 
is strongly expressed on endothelial cells and infiltrating mononuclear 
cells of the ***g ra ft*** within 24 nr. In contrast, CD80 expression is 
not seen until 72 hr after engraftment. Anti-CD40L mAb has no detectable 
effect on CD86 up-regulation, but almost completely abolishes induction 
of CD80. However, animals treated with anti-CD80 mAb or with a mutated 
form of CTLA4Ig (which does not bind to CD86) rejected their 
cardiac allografts, indicating that blockade of CD80 alone does not 
mediate the ***g ra ft*** -prolonging effects of anti-CD40L mAb. These data 
support the notion that the role of CD40-CD40L in transplant 
rejection is not solely to promote CD80 or CD86 expression, but rather 
that this pathway can directly and independently costimulate T cells. 
These data also suggest that long-term graft survival can be 
achieved without blockade of either T cell receptor-mediated signals or 
CD2 8-CD86 engagement . 
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ABSTRACT: The objective of immunosuppressive therapy in nephrology is to 
prevent autoimmune diseases and to suppress kidney allograft rejections 
while sparing other effects. Increased clarification of the underlying 
immune mechanism has made specific immunodulation possible using chimeric 
proteins in which the variable domains of an immunoglobulin are replaced 
by extracellular domains of cell surface molecules or cytokines. The 
immunosuppressive effects of fusion proteins such as CTLA-4 
IgG, CD40 IgG, interleukin (IL) -10 IgG, IL-2 IgG or tumor necrosis 
factor (TNF) -receptor IgG have been proven in various animal models. 
Moreover, the application of TNF-receptor IgG successfully limited the 
OKT3 -induced cytokine release syndrome in kidney ***g ra ft*** recipients. 
It seems likely that recombinant proteins with increasingly effective 
suppression of specific elements of the immune response will become an 
essential element in clinical protocols. 
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It is clear by now that cell-to-cell interactions involving a variety of 
signals are required for effective immune response. The data reviewed here 
suggest that CD40-CD40L interactions are critical for development of 
CD4 T-cell-dependent effector functions. Lack of this important interaction 
results in greatly reduced activation of CD4 T cells, while successful 
interaction of these molecules results in full activation of these T cells. 
Consequently, the absence of CD40-CD40L interactions leads to 
impairment of T-cell effector such as help for B-cell differentiation and 
class switch, activation of monocytes and macrophages to produce cytokines 
and to kill intracellular pathogens, and activation of autoreactive T cells 
to mount an autoimmune response. The effector functions of T cells 
controlled by CD40-CD40L interactions in a successful immune response 
are given in Table I. Data presented so far suggest that ***cd40*** -CD40L 
interactions play a role in early signalling events, where interactions of 
this kind are required to induce expression of costimulatory molecules on 
APC. One possible sequence of events is that APC, like DC, take up antigens 
at the site of injury or infection and migrate to lymph nodes, where they 
present antigens complexed with MHC class II molecules to naive T cells. 
This results in expression of CD40L on T cells. Coupling of this newly 
expressed CD40L on T cells with CD40 on APC results in expression of 
the costimulatory activity of the APC. At this time the costimulatory 
signal provided by the APC is received by the T cell via CD28/CTLA- 
4, which drives the cell to enter into cell cycle and complete T cell 
activation. T cells thereby activated can now enter into secondary cognate 
CD40-CD40L-dependent effector recognition with B cells to switch Ig 
class, macrophages to produce cytokines and new DC carrying the same 
antigen to up-regulate costimulatory activity. A tight regulation of 
expression of CD40L on T cells and costimulatory activity on APC would 
prevent activation of unwanted bystander T cells. The coupling of 
activation of the APC primed with the cognate antigen to the activation of 
the T-cell specific for that antigen in this model provides an additional 
regulatory step in the initiation of the immune response. This also 
suggests that a limited number of T cells/APC will be activated, both of 
which will be specific in nature. This additional step may be important for 
safeguarding against an autoimmune response. In addition, the fact that ■ 
CD40L uniquely seems to play this role suggests that selective 
immunotherapies to treat autoimmune disease and prevent graft 
rejection can be targeted on this molecule. On the other hand, ***CD40*** 
-directed approaches to up-regulate costimulatory activity on APC could be 
developed to fight tumor growth, contain infections and treat 
immunodeficiencies . 
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Nonactivated, fixed peripheral blood T cells (PBT) from healthy donors or 
patients with X-linked-hyper-IgM (HIGM) syndrome, or cloned T cells 
provided effective help for tonsillar B lymphocytes for induction of IgE or 
other immunoglobulin (Ig) isotypes. Helper activity was mediated by 
staphylococcal superantigens adsorbed to the T cells prior to fixation and 
required presence of IL-4 in the cultures. We demonstrated that the T cells 
neither expressed detectable CD40 ligand at the beginning of the 
superantigen treatment nor 24 h later. Phorbol ester (PMA) plus 
Ca-ionophore treatment efficiently induced CD40L. Such T cells did not, 
however, provide any help for B-cell activation in some experiments or 
stimulated only low responses in others. Antibodies against CD2 , CD3 and 
ICAM-1 adsorbed to fixed T cells prior to coculturing inhibited helper 
activity. A soluble ***CTLA4*** construct was also inhibitory. Our results 
suggest a pathway of B-cell activation independent of CD40L expressed on T 
cells . 
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The past year has seen significant advances in our understanding of 
molecules that both positively and negatively regulate B- and T-cell 
responses. Of particular interest is the lethal phenotype of ***CTLA*** 
4 -deficient mice, which has illuminated the importance of 

downregulation of T-cell responses and the increasingly complicated role of 
***CD40*** and its ligand in directing both T- and B-cell priming. 
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Blockade of costimulation through the B7-CD28 pathway by CTLA4 Ig 
can lead to Ag-specific T cell tolerance. Most models studied to date 
involve a Thl- dependent response. To investigate whether the tolerizing 
effects of CTLA4Ig might vary depending upon the cytokine nature of 
the . immune response, we studied its effects on contact hypersensitivity 
(CHS) in response to two allergens. In BALB/c mice, both 
2 , 4-dinitrof luorobenzene (DNFB) and FITC induce CHS. However, the DNFB 
response is Thl -predominant , while the FITC response is Th2 predominant. 
CTLA4 Ig treatment during primary sensitization induced long-lasting 
unresponsiveness to DNFB, with 88% and 76% inhibition of primary (first 
challenge) and secondary (re-sensitizat ion and re-challenge) CHS, 
respectively. In contrast, ***CTLA4Ig*** inhibited primary CHS to FITC by 
over 82% but had little effect on secondary CHS. Consistent with its 
effects on CHS, the suppressive effect of CTLA4Ig on Th2 cells was 
short-lived in FITC- sensitized mice, while Thl-like cytokine-secreting 
cells remained reduced in DNFB-sensitized mice, even when the animals were 
rechallenged with DNFB. The addition of anti-CD40L Ab to ***cTLA4Ig*** was 
able to induce long-lasting unresponsiveness to FITC, indicating the 
ability of cells mounting this Th2 response to receive costimulatory 
signals through either pathway. In conclusion, CHS can be mediated by both 
Thl and Th2 cells, and the ability of CTLA4Ig to lead to 

long-standing nonresponsiveness in this model depends on the nature (i.e., 
cytokine profile) of . the immune response. 
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We assessed the role of CD40-CD40L, cytotoxic T lymphocyte 
(CTL) A4/CD28- B7s, and CD2 - CD4 8 / CDS 8 lymphocyte costimulatory pathways in 
the development of mercury chloride (HgClinf 2) -induced autoimmune disease 
in mice, which is believed to be mediated by T helper (Th) subset Th2 . 
Inhibition of CD40- CD40L and CTLA4/CD2 8-B7s interactions by 
anti-CD40L antibody and soluble CTLA4 - immunoglobulin (Ig) fusion 
protein, respectively, abrogated the autoimmune disease without affecting 
interleukin 4 (IL-4) production, showing the importance of physical contact 
between T and B lymphocytes in the Th2- mediated process . In contrast, two 
anti-CD2 antibodies that have been shown to induce immunosuppression of 
Thl-mediated events exacerbated the autoantibody response and augmented 
IgGl, IgE, and IL-4 production, transforming a mild mesangial 
glomerulopathy into a severe systemic immune complex disease. These 
observations demonstrate that manipulation of lymphocyte accessory 
counterreceptor interactions may affect the course of Th2 -associated 
autoimmune disease and suggest that signals resulting from CD2 engagement 
may play an essential role in the regulation of the Thl-Th2 effector 
equilibrium. 
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The zona pellucida (ZP) , an ovarian extracellular structure, contains 
three major glycoproteins; ZP1, ZP2 , and ZP3 . A ZP3 peptide contains both 
an autoimmune oophoritis -inducing T cell epitope and a B cell epitope that 
induces autoantibody to ZP. This study investigates two major T cell 
costimulation pathways in this disease model. Herein we show that blockage 
of glycoprotein (gp) 39 and CD40 interaction with gp39 monoclonal 
antibody (mAb) results in the failure to induce both autoimmune oophoritis 
and autoantibody production. Inhibition of ligand binding to the CD2 8 
receptor with the fusion protein, murine, CTL A4 - Ig- immunoglobulin 
(Ig) , also results in failure to generate antibody to ZP and significantly 
reduces diseases severity and prevalence. Surprisingly, the frequencies of 
antigen-specific T cells in anti-gp39 mAb-treated mice, CTLA4-Ig 
treated mice, and in mice given control hamster IgG or control fusion 
protein L6, were equivalent as determined by limiting dilution analysis 
(approx. eq. 1:5, 000). These T cells, which produced comparable amounts of 
interleukin 4 and interferon gamma in vitro, were able to transfer 
oophoritis to normal recipients. When anti-gp39 mAb and ***CTLA4*** -Ig were 
given together, the effect was additive, leading to inhibition of T cell 
activation as determined by in vitro proliferation and limiting dilution 
analysis (approx. eq . 1 : 190 , 000) ; disease and antibody responses were absent 
in these mice. By studying these two costimulatory pathways in parallel, we 
have shown that autoimmune disease and autoantibody production are 
inhibitable by blocking either the gp3 9 or the CD2 8 pathway, whereas 
inhibition of clonal expansion of the effector T cell population occurs 
only when both pathways are blocked . 
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Regulation of CD40 ligand expression on naive CD4 T cells: A role 
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We have investigated the roles of TCR and accessory co- stimulatory 
signals in the induction of ***CD40*** ligand (CD40L) on CD4 cells. Using 
naive T cells from TCR transgenic mice, specific for a peptide of pigeon 
cytochrome c, we show that in contrast to IL-2 secretion, CD40L expression 
is regulated primarily by signaling through the TCR, is enhanced by 
accessory molecule interactions, but co- stimulatory signals play little if 
any role. CD40L was induced at high levels on naive T cells, peaking at 5 
h, by class II MHCsup + fibroblast antigen-presenting cells (APC) which 
expressed either ICAM-1, B7-1 or both molecules, whereas only low levels 
were induced by fibroblasts which did not express any accessory molecules. 
Differences in intensity and duration of expression were seen following 
stimulation with ICAM- and B7 -expressing APC, with the presence of ICAM 
resulting in greater and longer expression, although both molecules 
together were most efficient. The involvement of co-stimulatory signals 
delivered from accessory molecules was investigated in systems where there 
was no effect on TCR signaling from adhesive interactions. Anti-CD3, or 
antigen-pulsed APC lacking accessory molecules, were used to provide the 
TCR signal, with co- stimulus from either anti-CD28 or accessory 
molecule-expressing fibroblasts not presenting antigen. Anti-CD3 in the 
absence of co-stimuli induced high CD40L expression but no IL-2 production 
and provision of co-stimulatory signals, although inducing large quantities 
of IL-2, did not, increase CD40L expression. In addition, low CD40L 
expression induced by antigen presented in the absence of accessory 
molecules was not enhanced by co-stimulation, although IL-2 was strongly 
up-regulated. These studies suggest that efficient expression of CD40L on 
naive CD4 cells does require accessory molecules on APC. However, the role 
of these molecules for CD40L induction, as opposed to IL-2 secretion, is 
not one of co- stimulation but one of adhesion, presumably allowing stronger 
or more prolonged signals to be generated through the TCR. The synergistic 
role of ICAM and B7 during naive CD4 activation was confirmed using 
dendritic cells as APC, with nearly complete inhibition of CD40L expression 
as well as IL-2 secretion being seen when both CTLA-4-Ig and 
anti-LFA-1 were used to block these molecules. 
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The role of costimulation was examined in an in vivo model of 
alloantigen-driven Thl or Th2 cytokine responses, the parent -into-Fl model 
of acute or chronic ***graft*** -vs-host disease (GVHD) , respectively. The 
soluble fusion protein, murine CTLA4Ig, which blocks engagement of 
CD28 by its natural ligand B7-1 and B7-2, was administered either early, at 
the time of GVHD induction, or delayed, after the establishment of Thl or 
Th2 effector responses (day 7) . Early administration of ***CTLA4Ig*** 
prevented the development of both acute and chronic GVHD by preventing the 
activation of donor T cells, i.e., by blocking characteristic Thl or Th2 
cytokine production and blocking memory marker up-regulation on donor T 
cells. Delayed ***CTLA4Ig*** administration was unable to alter acute GVHD 
but did reverse chronic GVHD as evidenced by normalization of serum 
autoantibody levels, normal host B cell numbers and MHC class II 
expression, reduced donor T cell expression of CD40 ligand, and 
reduced numbers of donor CD4+ memory T cells. The percentage of donor 
memory cells was not altered by delayed ***CTLA4Ig*** . We conclude that in 
this model, alloantigen-driven Thl or Th2 responses are equally susceptible 
to costimulatory blockade at the onset of disease; however, once effector 
mechanisms become established, only Th2 -driven responses have a requirement 
for further costimulation for the continued expansion of CD4+ T cells. 
These data suggest that humoral, lupus-like autoimmunity requires 
continuous T cell help for B cells, and agents that interrupt this process 
may be beneficial. 

Record Date Created: 19961213 
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CA2 15 0 03 Immunochemistry 
IDENTIFIERS: human antibody Ig xenomice therapeutic 
DESCRIPTORS: 
Proteins (specif ic proteins and subclasses)... 

amadori; human antibodies derived from immunized xenomice 
Dermatophagoides . . . Leukocyte. . . 

antigen; human antibodies derived from immunized xenomice 
Antigens ... 



A7; human antibodies derived from immunized xenomice 
Interferon receptors . . . 

p; human antibodies derived from immunized xenomice 
Antigens . . . 

B7.3; human antibodies derived from immunized xenomice 
CD antigens . . . 

CDw52; human antibodies derived from immunized xenomice 
CD antigens ... 

CD27; human antibodies derived from immunized xenomice 
Antigens . . . 

CD29 ligand; human antibodies derived from immunized xenomice 
Antigens . . . 

CD30 ligand; human antibodies derived from immunized xenomice 
CD antigens . . . 

CD 6 ; human antibodies derived from immunized xenomice 
CD antigens ... 

CD72; human antibodies derived from immunized xenomice 
Fc receptors ... 

E; human antibodies derived from immunized xenomice 
Sialoglycoproteins . . . 

endosialins; human antibodies derived from immunized xenomice 
Glycoproteins ( specif ic proteins and subclasses)... 

gcIII; human antibodies derived from immunized xenomice 
Lipids biological studies... 

glycated; human antibodies derived from immunized xenomice 
Glycoproteins (specif ic proteins and subclasses)... 

gp3 9; human antibodies derived from immunized xenomice 
Cytokines . . . 

Groa; human antibodies derived from immunized xenomice 
Cytokines . . . 

Grop; human antibodies derived from immunized xenomice 
Myelin. . . 

growth inhibitor associated with; human antibodies derived from immunized 

xenomice 
Thyroid diseases:.. 

Hashimoto's thyroiditis; human antibodies derived from immunized 

xenomice 
Surface antigens... 

hepatitis virus; human antibodies derived from immunized xenomice 
Adult respiratory distress syndrome... Allergens... Animal cell line... 
Animal cells... Antibodies... Antigens... Asthma... Autoimmune diseases... 
B cell (lymphocyte) .. . Behcet's syndrome... Cachexia... Carcinoembryonic 
antigen. . . CDlla (antigen) . . . CDllb (antigen) . . . CDllc (antigen) . . . 
CD14 (antigen) . . . CD19 (antigen) . . . CD20 (antigen) . . . CD22 (antigen) . . . 
CD28 (antigen) . . . CD2 (antigen) . . . CD30 (antigen) . . . CD 3 (antigen) . . . CD40 
ligand. . . CD40 (antigen) . . . CD44 (antigen) . . . CD45 (antigen) . . . CD4 (antigen) 
. . . CD56 (antigen) . . . CD 5 (antigen) . . . CD69 (antigen) . . . CD 7 (antigen) . . . 
CD80 (antigen) . . . CD86 (antigen) . . . CD 8 (antigen) . . . Cell adhesion molecules 
... Chemokines . . . Cholesteryl ester transfer protein... Class I MHC 
antigens. . . Class II MHC antigens. . . Coagulation factors (blood) . . . 
CTLA-4 (antigen) . . . Cytomegalovirus. . . Dermatomyositis . . . Diagnosis. . . E 
glycoprotein (envelope glycoprotein) . . . Endotoxins. . . Enzymes , biological 
studies... Eosinophil cationic protein... Epidermal growth factor receptors 
... Erythropoietin receptors... E- select in . . . Fas antigen... Fc receptors 
. . . FceRI receptors. . . FceRII receptors. . . Fibrinogens. . . 
Fibrins... Fibroblast growth factor receptors... Glomerulonephritis... 
Glycoprotein B... Glycoprotein H... Graf t -vs . -host reaction... Granulocyte 
colony-stimulating factor receptors... Graves' disease... Growth factor 
receptors. . . Growth factors (animal ) . . . Hematopoietin receptors. . . Hepatitis 
virus... Histocompatibility antigens... Human herpesvirus 3... Human 
herpesvirus 4. . . Human herpesvirus. . . Human immunodeficiency virus 1. . . 
Human papillomavirus. . . ICAM-l(cell adhesion molecule) . . . ICAM-2 (cell 
adhesion molecule) . . . IgE. . . Immunoglobulins. . . Insulin-dependent diabetes 
mellitus. . . Integrin ccipi. . . Integrin a2pi. . . 



Integrin a3pl... Integrin a4pl... Integrin 

aSpi... Integrin a6pi... Integrin (31... Integrin 

p2 . . . Interferon receptors. . .' Interferon a receptors. . . 

Interferon y receptors... Interferon y. . . Interleukin receptors 

. . . Interleukin 1 receptors. . . Interleukin 10. . . Interleukin 11. . . 

Interleukin 12... Interleukin 13... Interleukin 15... Interleukin 1... 

Interleukin 2 receptors... Interleukin 2... Interleukin 3 receptors... 

Interleukin 3... Interleukin 4 receptors... Interleukin 4... Interleukin 5 

receptors... Interleukin 5... Interleukin 6 receptors... Interleukin 6... 

Interleukin 7 receptors . . . Interleukin 7 . . . Interleukin 8 receptors . . . 

Interleukin 8... Interleukin 9... Interleukins . . . Ley antigen... 

LFA-1 (antigen) . . . LFA-3 (antigen) . . . L-selectin. . . Macrophage inflammatory 

protein la... Mac-1 antigen... Major basic protein... 

Metastasis (tumor) . . . Monoclonal antibodies. . . Monocyte chemoattractant 
protein-1... Mucins... Multiple myeloma... Multiple sclerosis... Myasthenia 
gravis. . . Neutrophil -activating peptide-2. . . Osteopontin. . . Osteoporosis. . . 
Oxidized low-density lipoproteins... Paget ' s disease of bone... 
Platelet-derived growth factor receptors... Platelet-derived growth factors 
... Polymyositis... Pseudomonas . . . Psoriasis... pl50,95 antigen... 
P-glycoproteins . . . P-selectin. . . RANTES (chemokine) . . . Renal cell carcinoma 
... Reperfusion injury... Respiratory syncytial virus... Rh blood groups... 
Rheumatoid arthritis... Scleroderma... Septic shock... Sjogren's syndrome 
... Systemic lupus erythematosus... TCR(T-cell receptors)... Tetanus toxin 
. . . Therapy. . . Thyrotropin receptors. . . Toxins. . . Transforming growth 
factor p receptors... Transforming growth factors p... Tumor 
necrosis factor receptors... Tumor necrosis factor a... 
Tumor-associated antigen... Type IV collagen... VCAM-l(cell adhesion 
molecule) . . . 

human antibodies derived from immunized xenomice 
Parathyroid hormone receptors... 

humoral hypercalcemic factor; human antibodies derived from immunized 

xenomice 
Genes (animal) . . . 

Ig.; human antibodies derived from immunized xenomice 
Interleukin receptors . . . 

interleukin 10 receptors; human antibodies derived from immunized 

xenomice 
Interleukin receptors . . . 

interleukin 11 receptors; human antibodies derived from immunized 

xenomice 
Interleukin receptors ... 

interleukin 13 receptors; human antibodies derived from immunized 

xenomice 
Interleukins. . . Receptors. . . 

interleukin 14; human antibodies derived from immunized xenomice 
Interleukin receptors ... 

interleukin 15 receptors; human antibodies derived from immunized 

xenomice 
Interleukin receptors . . . 

interleukin 9 receptors; human antibodies derived from immunized 

xenomice 
Lewis blood groups. . . 

Leb, synthetic; human antibodies derived from immunized xenomice 
Selectins . . . 

ligands; human antibodies derived from immunized xenomice 
Proteins (specif ic proteins and subclasses)... 

LMP-1; human antibodies derived from immunized xenomice 
Membrane proteins . . . 

LMP-2 (latent-infection membrane protein 2) ; human antibodies derived 

from immunized xenomice 
Allergens . . . 

Lol p I (Lolium perenne, I) ; human antibodies derived from immunized 
xenomice 
Connective tissue diseases... 



mixed; human antibodies derived from immunized xenomice 
Skin diseases . . . 

Paget disease; human antibodies derived from immunized xenomice 
Breast diseases... Reproductive tract diseases... 

Paget; human antibodies derived from immunized xenomice 
Antibodies . . . 

pANCA or perinuclear antineutrophil cytoplasm antibodies; human 

antibodies derived from immunized xenomice 
Skin diseases . . . 

pemphigus; human antibodies derived from immunized xenomice 
Chemokines ... 

PF4 ; human antibodies derived from immunized xenomice 
c-erbB2 gene (animal) . . . 

products; human antibodies derived from immunized xenomice 
Virus ... 

protein; human antibodies derived from immunized xenomice 
IgE. . . Interleukin 11... Interleukin 12... Interleukin 13... Interleukin 15 
. . . Interleukin 9. . . 

receptors; human antibodies derived from immunized xenomice 
DNA. . . 

recombinant; human antibodies derived from immunized xenomice 
Arthritis... Conjunctivitis... Urinary tract diseases... 

Reiter's syndrome; human antibodies derived from immunized xenomice 
Transplant (organ) ... 

rejection; human antibodies derived from immunized xenomice 
Ischemia . . . 

reperfusion; human antibodies derived from immunized xenomice 
Ligands ... 

selectin; human antibodies derived from immunized xenomice 
Venoms . . . 

snake; human antibodies derived from immunized xenomice 
Proteins (specif ic proteins and subclasses)... 

uropontins; human antibodies derived from immunized xenomice 
Receptors . . . 

vascular endothelial growth factor; human antibodies derived from 

immunized xenomice 
Bee . . . Snake . . . 

venom; human antibodies derived from immunized xenomice 
Proteins (general) , biological studies... 

viral; human antibodies derived from immunized xenomice 
Mouse ... 

xeno-; human antibodies derived from immunized xenomice 

Interleukin receptors . . . 

12; human antibodies derived from immunized xenomice 
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IDENTIFIERS: antigen presenting cell costimulatory protein chimera, graft 

rejection chimeric polypeptide 
DESCRIPTORS: 
Heart . . . 

brain-dead donor; chimeric polypeptide that binds to costimulatory 
protein of antigen-presenting cell is disclosed for inhibiting graft 
rejection 
Antigens . . . 

B7-3; chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 
Antigens . . . 

CD48; chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 

Albumins , biological studies... Antibodies , monoclonal . . . Antigens, B 7.2... 

Antigens, B7/BB-1 . . . Antigens , CD2 8 . . . Antigens, CD2 . . . Antigens , CD4 0 . . . 
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Immunoglobulin receptors , FcR (Ig fragment Fc receptor)... Immunoglobulins^ 

... Immunological accessory cell... Lymphocyte , T-cell .. . Proteins , specif ic 

or class... Receptors , FcR (Ig fragment Fc receptor)... 

chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 

Peptides, biological studies... Proteins , biological studies... 

chimeric; chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 

Brain. . . 

dead; chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 
Complement . . . 

fixation; chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 
Antigens . . . 

graft rejection; chimeric polypeptide that binds to costimulatory 
protein of antigen-presenting cell is disclosed for inhibiting graft 
rejection 

Transplant and Transplantation, graft-vs . -host reaction... 

inhibition; chimeric polypeptide that binds to costimulatory protein of 
antigen-presenting cell is disclosed for inhibiting graft rejection 
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DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English . 

ABSTRACT: CTL-associated antigen 4 (CTLA-4) engagement negatively regulates 
T cell activation and function and promotes immune tolerance. However, it 
has been difficult to explore the biology of selective engagement of 
CTLA-4 in vivo because CTLA-4 shares its ligands, B7-1 and B7-2, with 
CD28. To address this issue, we developed a Tg mouse expressing a 
single-chain, membrane-bound anti-CTLA-4 Ab (scFv) on B 
cells. B and T cells developed normally and exhibited normal phenotype in 
the steady state and after activation in these mice. However, B cells 
from scFv Tg(+) mice (scaCTLA4(+)) prevented T cell proliferation and 
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cytokine production in mixed lymphocyte reactions. Additionally, mice 
treated with scaCTLA4+ B cells had decreased T cell-dependent B cell Ab 
production and class switching in vivo after antigen challenge. 
Furthermore, expression of this CTLA-4 agonist protected NOD mice from 
spontaneous autoimmune diabetes. Finally, this disease 
prevention occurred in Treg-deficient NOD.B7-1/B7-2 double-knockout 
mice, suggesting that the effect of the CTLA-4 agonist directly 
attenuates autoreactive T cell activation, not Treg activation. Together, 
results from this study demonstrate that selective ligation of CTLA-4 
attenuates in vivo T cell responses, prevents development of 
autoimmunity, and represents a novel immunotherapeutic approach for 
the induction and maintenance of peripheral tolerance. 
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ABSTRACT: The CTLA-4-mediated signal is a critical step in the 
down-modulation of immune responses. The therapeutic potential of this 
signal to induce tissue-specific tolerance was investigated by using an 
anti-CTLA-4 antibody that was coupled to an antibody specific 
for the thyrotropin receptor. After in vivo administration, this 
bispecific antibody (BiAb) accumulated in the thyroid and prevented 
development of experimental autoimmune thyroiditis (EAT) in mice 
immunized with mouse thyroglobulin (mTg). Lymphocytes from BiAb-treated 
mice showed a significant reduction in their ability to proliferate, and 
to produce IL-2, IFN-gamma and tumor necrosis factor (TNF)-alpha, in 
response to mTg re-stimulation compared to lymphocytes from untreated 
mice. Moreover, BiAb-treated mice showed suppressed anti-mTg antibody 
response, lymphocytic infiltration of the thyroid and follicular 
destruction. The BiAb targeted to the thyroid most likely facilitated 
engagement of CTLA-4, resulting in an increase in the number of CD4+CD25+ 
T cells. These regulatory T cells suppressed in vitro mTg-specific T cell 
responses, which were associated with an enhanced transforming growth 
factor (TGF)-betal production. Neutralization of TGF-beta1 increased 
mTg-specific in vitro proliferation of, and IL-2 production by, T cells 
from BiAb-treated mice. Our data suggest that engagement of CTLA-4 
expressed on activated autoreactive T cells in close proximity to the 
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thyroid can increase the number of regulatory T cells and their ability 
to produce TGF-beta1, with a concomitant reduction in IFN-gamma and 
TNF-alpha, resulting in suppression of EAT. 
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ABSTRACT. T cell receptor engagement and the B7-CD28/CTLA-4 signaling 
pathways play critical roles in T cell activation and regulation. CD28 
engagement results in T cell activation, differentiation and survival 
while CTLA-4 signals block IL-2 production, cell cycle progression and T 
cell differentiation. We explored the role of CTLA-4 in peripheral 
tolerance induced by intravenous administration of ethylene 
carbodiimide-fixed, antigen-coupled splenocytes in the PLP139-151-induced 
relapsing experimental autoimmune encephalomyelitis system. Tolerance 
induction with PLP1 39-1 51 -coupled splenocytes correlates with low B7 
expression on the fixed antigen-presenting cells, conditions that would 
favor CTLA-4-mediated inhibition. Administration of CTLA-4lg or 
anti-CTLA-4 concomitant with the 'tolerogenic' stimulus, 
however, failed to reverse tolerance induction. In contrast, blocking 
CTLA-4 at the time of secondary 'immunogenic' encounter with antigen 
reversed the tolerant state. These findings indicate that CTLA-4 is 
required to maintain the unresponsive state of the tolerized T cells upon 
antigenic stimulation under inflammatory conditions and, therefore, have 
important implications for therapeutic regulation of 
autoimmune disease. 
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MEDIUM: print 
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RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: CTLA-4 is a T cell surface molecule that binds to the 
costimulatory molecules CD80 and CD86 on antigen-presenting cells and 
downregulates T cell function. Therefore, we wanted to test whether 
antigen-specific activated T cells could be inhibited through directed 
CTLA-4 signaling using a bispecific antibody (BiAb) capable of 
simultaneously binding to CTLA-4 and a tissue-specific antigen. The BiAb 
was prepared by linking two separate monoclonal antibodies against CTLA-4 
and the thyroid-stimulating hormone receptor (TSHR). The mouse B cell 
lymphoma line M12 (H2d) was used to induce alloreactive T cells in CBA/J 
mice (H2k); M12 cells stably transfected with the cDNA encoding murine 
TSHR (mM12) were used to restimulate the alloresponse in vitro. Results 
of assays for in vitro T cell proliferation, IL-2 production, and 
cytotoxicity in the presence of BiAb demonstrated that the BiAb could 
inhibit the T cell alloresponse when stimulated with mM12 cells but not 
with M12 cells. This effect was dependent on binding of TSHR-bound BiAb 
to CTLA-4, since the addition of soluble CTLA-4-lg blocked the inhibitory 
effect. Injection of mM12 cells, along with the BiAb, not with antibodies 
against TSHR or CTLA-4 either separately or together, into CBA/J mice 
(H2k) downregulated alloreactive T cell responses. Our study demonstrated 
that the presence of CTLA-4 signaling molecules on the surface of target 
cells can protect those cells from immune attack by antigen-specific T 
cells and suggested that a similar approach could have potential 
therapeutic value in transplant rejection and tissue-specific 
autoimmune diseases. 
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Human CTLA4 knock-in mice unravel the quantitative link between tumor 
immunity and autoimmunity induced by anti-CTLA-4 antibodies 

Lute K.D.; May Jr. K.F.; Lu P.; Zhang H.; Kocak E.; Mosinger B.; Wolford 
C; Phillips G.; Caligiuri M.A.; Zheng P.; Liu Y. 

Y. Liu, Department of Pathology, Ohio State University Medical Center, 
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CODEN: BLOOA ISSN: 0006-4971 
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LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 
NUMBER OF REFERENCES: 39 

Although results from preclinical studies in animal models have proven 
the concept for use of anti-cytotoxic T-lymphocyte antigen 4 (CTLA-4) 
antibodies in cancer immunotherapy, 2 major obstacles have hindered their 
successful application for human cancer therapy. First, the lack of in 
vitro correlates of the antitumor effect of the antibodies makes it 
difficult to screen for the most efficacious antibody by in vitro analysis. 
Second, significant autoimmune side effects have been observed in a recent 
clinical trial. In order to address these 2 issues, we have generated human 
CTLA4 gene knock-in mice and used them to compare a panel of anti-human 
CTLA-4 antibodies for their ability to induce tumor rejection and 
autoimmunity. Surprisingly, while all antibodies induced protection against 
cancer and demonstrated some autoimmune side effects, the antibody that 
induced the strongest protection also induced the least autoimmune side 
effects. These results demonstrate that autoimmune disease does not 
quantitatively correlate with cancer immunity. Our approach may be 
generally applicable to the development of human therapeutic antibodies, 
(c) 2005 by The American Society of Hematology. 
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CTLA-4 in vivo because CTLA-4 shares its ligands, B7-1 and B7-2, with. 
CD28. To address this issue, we developed a Tg mouse expressing a 
single-chain, membrane -bound anti-CTLA-4 Ab (scFv) on B 

cells. B and T cells developed normally and exhibited normal phenotype in 
the steady state and after activation in these mice. However, B cells 
from scFv Tg(+) mice (scaCTLA4 (+) ) prevented T cell proliferation and 
cytokine production in mixed lymphocyte reactions. Additionally, mice 
treated with scaCTLA4+ B cells had decreased T cell -dependent B cell Ab 
production and class switching in vivo after antigen challenge. 
Furthermore, expression of this CTLA-4 agonist protected NOD mice from 
spontaneous ***autoimmune*** diabetes . Finally , this disease 

***prevention*** occurred in Treg-def icient NOD . B7 - 1/B7 -2 double-knockout 
mice, suggesting that the effect of the CTLA-4 agonist directly 
attenuates autoreactive T cell activation, not Treg activation. Together, 
results from this study demonstrate that selective ligation of CTLA-4 
attenuates in vivo T cell responses, prevents development of 
autoimmunity, and represents a novel immunotherapeutic approach for 
the induction and maintenance of peripheral tolerance. 
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ABSTRACT: The CTLA-4 -mediated signal is a critical step in the 

down -modulation of immune responses. The therapeutic potential of this 
signal to induce tissue-specific tolerance was investigated by using an 
anti -CTLA-4 antibody that was coupled to an antibody specific 
for the thyrotropin receptor. After in vivo administration, this 
bispecific antibody (BiAb) accumulated in the thyroid and prevented 
development of experimental autoimmune thyroiditis (EAT) in mice 
immunized with mouse thyroglobulin (mTg) . Lymphocytes from BiAb-treated 
mice showed a significant reduction in their ability to proliferate, and 
to produce IL-2, IFN-gamma and tumor necrosis factor (TNF) -alpha, in 
response to ,mTg re -stimulation compared to lymphocytes from untreated 
mice. Moreover, BiAb-treated mice showed suppressed anti -mTg antibody 
response, lymphocytic infiltration of the thyroid and follicular 
destruction. The BiAb targeted to the thyroid most likely facilitated 
engagement of CTLA-4, resulting in an increase in the number of CD4+CD25+ 
T cells. These regulatory T cells suppressed in vitro mTg-specific T cell 
responses, which were associated with an enhanced transforming growth 
factor (TGF) -betal production. Neutralization of TGF-betal increased 
mTg-specific in vitro proliferation of, and IL-2 production by, T cells 
from BiAb-treated mice. Our data suggest that engagement of CTLA-4 
expressed on activated autoreactive T cells in close proximity to the 
thyroid can increase the number of regulatory T cells and their ability 
to produce TGF-betal, with a concomitant reduction in IFN-gamma and 
TNF-alpha, resulting in suppression of EAT. 
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ABSTRACT: T cell receptor engagement and the B7-CD28/CTLA-4 signaling 
pathways play critical roles in T cell activation and regulation. CD28 
engagement results in T cell activation, differentiation and survival 
while CTLA-4 signals block IL-2 production, cell cycle progression and T 
cell differentiation. We explored the role of CTLA-4 in peripheral 
tolerance induced by intravenous administration of ethylene 
carbodiimide-f ixed, antigen-coupled splenocytes in the PLP13 9 -151 -induced 
relapsing experimental autoimmune encephalomyelitis system. Tolerance 
induction with PLP139- 151 -coupled splenocytes correlates with low B7 
expression on the fixed antigen-presenting cells, conditions that would 
favor CTLA-4 -mediated inhibition. Administration of CTLAt4 Ig or 
ant i -CTLA-4 concomitant with the 'tolerogenic' stimulus, 
however, failed to reverse tolerance induction. In contrast, blocking 
CTLA-4 at the time of secondary 'immunogenic' encounter with antigen 
reversed the tolerant state. These findings indicate that CTLA-4 is 
required to maintain the unresponsive state of the tolerized T cells upon 
antigenic stimulation under inflammatory conditions and, therefore, have 
important implications for therapeutic regulation of 
***autoimmune*** disease . 
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ABSTRACT: CTLA-4 is a T cell surface molecule that binds to the 

costimulatory molecules CD80 and CD86 on antigen-presenting cells and 
downregulates T cell function. Therefore, we wanted to test whether 
antigen-specific activated T cells could be inhibited through directed 
CTLA-4 signaling using a bispecific antibody (BiAb) capable of 
simultaneously binding to CTLA-4 and a tissue- specif ic antigen. The BiAb 
was prepared by linking two separate monoclonal antibodies against CTLA-4 
and the thyroid-stimulating hormone receptor (TSHR) . The mouse B cell 
lymphoma line M12 (H2d) was used to induce alloreactive T cells in CBA/J 
mice (H2k) ; M12 cells stably transfected with the cDNA encoding murine 
TSHR (mM12) were used to restimulate the alloresponse in vitro. Results 
of assays for in vitro T cell proliferation, IL-2 production, and 
cytotoxicity in the presence of BiAb demonstrated that the BiAb could 
inhibit the T cell alloresponse when stimulated with mM12 cells but not 
with M12 cells. This effect was dependent on binding of TSHR-bound BiAb 
to CTLA-4, since the addition of soluble CTLA-4 -Ig blocked the inhibitory 
effect. Injection of mM12 cells, along with the BiAb, not with antibodies 
against TSHR or CTLA-4 either separately or together, into CBA/J mice 
(H2k) downregulated alloreactive T cell responses. Our study demonstrated 
that the presence of CTLA-4 signaling molecules on the surface of target 
cells can protect those cells from immune attack by antigen-specific T 
cells and suggested that a similar approach could have potential 
therapeutic value in transplant rejection and tissue-specific 
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Although results from preclinical studies in animal models have proven 
the concept for use of anti -cytotoxic T-lymphocyte antigen 4 (CTLA-4) 
antibodies in cancer immunotherapy, 2 major obstacles have hindered their 
successful application for human cancer therapy. First, the lack of in 
vitro correlates of the antitumor effect of the antibodies makes it 
difficult to screen for the most efficacious antibody by in vitro analysis. 
Second, significant autoimmune side effects have been observed in a recent 
clinical trial. In order to address these 2 issues, we have generated human 
CTLA4 gene knock- in mice and used them to compare a panel of anti -human 
CTLA-4 antibodies for their ability to induce tumor rejection and 
autoimmunity. Surprisingly, while all antibodies induced protection against 
cancer and demonstrated some autoimmune side effects, the antibody that 
induced the strongest protection also induced the least autoimmune side 
effects. These results demonstrate that autoimmune disease does not 
quantitatively correlate with cancer immunity. Our approach may be 
generally applicable to the development of human therapeutic antibodies, 
(c) 2005 by The American Society of Hematology. 
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